A recurrent empyema over a three-month period ultimately presented as an empyema necessitans (an empyema pointing through the skin) due to Fusobacterium varium. The recurrence of the empyema was due to an animal vertebra aspirated, during a bar-room altercation, into the right main bronchus, mimicking an endobronchial tumour.
Aspirated foreign bodies are uncommon causes of empyema. Persistent large foreign bodies causing endobronchial obstruction may be difficult to differentiate from endobronchial tumours both on computed tomography (CT) scanning and bronchoscopy after an inflammatory mass has developed. Where a pyogenic organism is not responsible for the empyema in the setting of an obstructed bronchus, an empyema can be indolent in its presentation.
CASE HISTORY
A 62-year-old man was referred from a regional hospital for further management of right-sided chest pain and a pleural effusion. Four weeks previously, right-sided pleuritic chest pain commenced following an altercation in a local bar. He was intoxicated with alcohol. At the time, he had a mouthful of a meat pie but had no memory of aspiration. He sought no medical attention and the pain settled over the next three weeks but rightsided upper abdominal discomfort persisted. After presentation to his local hospital, a CT scan of the chest noted a pleural effusion, some right lower lobe collapse and a complex lesion in the right main bronchus (Figure 1 ). Needle aspiration demonstrated a blood-stained effusion and no growth on culture. Two bronchoscopies were performed but no specific diagnosis had been made. Endobronchial biopsies showed only inflammatory exudate, mucus, actively inflamed stratified squamous epithelium, inflamed stroma and ossified cartilage fragments. A chest drain was inserted a week later and turbid fluid was drained containing scant gram-positive cocci and gram variable bacilli 2+. Cultures grew Fusobacterium varium. A total of 300 ml of pus was drained over three days. His C reactive protein was elevated at 270 mg/l (N <5) with an ESR of 90 mm/h. Ampicillin was commenced by vein for five days and then continued orally for two weeks.
Over the next four weeks a normochromic anaemia of 7 g/l and weight loss of 14 kg developed. Apart from a 40-pack year smoking history there was no other significant medical history. Over the next two weeks a mass in the right posterior chest in the posterior axillary line at the level of the fifth rib developed. He had received several courses of antibiotics from his local general practitioner.
At the time of referral to our hospital, some 10 weeks following the bar-room altercation, he was febrile (38.5°C), and cachectic, with a 5 cm fluctuant mass with a visible point. The surrounding tissue was indurated. The CT scans again showed the presence of a lesion in the right main bronchus, interspersed with air and a large right pleural effusion and right lower lobe collapse (Figures 2 and 3) . Aspiration of the pleural effusion revealed a combination of air and pus. His full blood count showed a neutrophil leucocytosis of 18×10 9 /l. Vancomycin and timentin were commenced and drainage of the empyema was made by a thoracotomy and intercostal catheter through the wall of the empyema and distant to the site where the empyema was pointing. Rigid bronchoscopy removed a foreign body from the right main bronchus consistent with a small animal vertebra. Culture of the empyema pus was sterile. Previous reports have suggested that adult patients presenting with chronically retained foreign bodies in the lungs have been affected by alcohol or other sedative drugs or have neuromuscular disease or mental retardation 1,2,5,9,10 : these findings would appear to be culturally determined, affecting less than 10% of patients in other series 4, 8 . The suggestion that these are due to lack of sensation of chewing with dentures, suppression of reflexes with alcohol and trauma are not well substantiated as numbers of patients in any series are small. Importantly, there is often no history of choking or aspiration prior to the diagnosis in chronic presentations (52%) and although cough is universal and sputum production is present in 70% of chronic presentations, only 53 to 55% have evidence of pulmonary infection, predominantly a non-resolving pneumonia 3, 8 . In 47% of presentations, the symptom and sign complex is non-specific
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. A clear history of aspiration is more common in acute presentations of children (85 to 96%) 6, 7 but is only present in 53% in children presenting greater than 30 days from the acute event 6 . Haemoptysis may be present in 24 to 50% of chronic presentations 8, 11 . No helpful findings are found on physical examination in 39%
1 . The chest X-ray typically fails to show the foreign body in 77 to 87% of patients 6 and is similar for acute (86%) and chronic presentations (90%) 8 . In adults, the presentation chest X-ray typically has infiltrates (37%), hyperlucency (16%), collapse (11%), local bronchiectasis (5%), pleural effusion (7 to 16%), empyema (5%) and normal (11 to 30%) 1,3,4-9 . Radiolucent foreign bodies are often visible on CT 10 . CT findings have been described by Zissin as atelectasis (53%), hyperlucency (37%), bronchiectasis (26%), lobar consolidation (16%), ipsilateral pleural effusion (16%), ipsilateral hilar adenopathy (26%) and thickened bronchial walls adjacent to the foreign body (37%) 3 . Foreign bodies are best demonstrated on the bone window setting but may be missed on the initial CT in 16% 3 . The nature of foreign bodies varies with age and cultural origin 12, 13 but most are organic in nature either of vegetable matter 40 to 67% 5 or bone 42 to 66% 8 , in total (67 to 81%) 1, 6, 7, 11, 14 . Multiple foreign bodies are uncommon (5%) and typically of vegetable origin 1 . In Chinese communities with chronic presentations, bone (fish and chicken 66%) are most common, with teeth commonly in acute presentations (66%) 8 . Vegetable material and bone as in our case are most commonly overlooked due to their invisibility on the chest X-ray 8, 15 .
He received 14 days of intravenous timentin and continued on an oral two-week course of augmentin. His clinical condition rapidly improved after the empyema was drained. On review six weeks following the drainage of the empyema, he was well with the chest X-ray showing persistent pleural scarring but otherwise complete inflation of the right lower lobe.
DISCuSSION
This case illustrates the difficulties encountered in the diagnosis of an endobronchial foreign body where the presentation is delayed, with little initial history of aspiration, the potential confusion with the endobronchial appearance of bronchogenic carcinoma and the rare presentation of recurrent empyema.
Endobronchial foreign bodies are uncommon in adults with only 17 to 20% of presentations being in patients older than 12 years 1, 2 . The adult age range is evenly dispersed from 11 to 89 years (average 50 to 60 years) 1,3-6 but most presentations occur in children less than three to six years of age 1, 7, 8 . In adults the male to female ratio varies from 2:1 to 3:5 M:F 4, 5, 8 while in children males predominate (2-3:1) 6,7 . The range of time for presentation from the aspiration event ranges from three hours to 25 years 1, 4 . However, the presentation of overlooked endobronchial foreign bodies averages a delay of seven years 4 . The time-frames of presentation in children are somewhat shorter but reported up to 10 years This distribution in the lung is common for both acute and chronic presentations (32% right intermediate bronchus), 5% right middle lobe, 32% right basal bronchi, 13% left main, 18% left lower lobe bronchi 8 . Left-sided lodgement in adults varies from 26 to 47% 2, 3, 5, 6, 8, 9 being somewhat more common in children (47%) 6 . Involvement of the major bronchi (approximately 30% each) is more common in children 6 . A foreign body is an uncommon cause of an empyema (<1%) 16 . Recurrent empyema has been described in oat head aspiration with migration to the pleural space 17 . The recurrence of the empyema in our case related to the persistence of the endobronchial obstruction as opposed to primary intrapleural pathology. Evidence of pulmonary infection is found only in 55% of chronic presentations 8 . Bronchial stenosis and bronchectasis are additional late complications 4 . Bronchoscopy demonstrates the foreign body in 37.5% of cases but it may be disguised as granulation tissue in 63% or cicatricial stenosis in 50% 11 .
CONCLuSIONS
A retained foreign body should be considered in adults where there is a history of recurrent pulmonary infection although an empyema is a very uncommon presentation. Most retained foreign bodies are organic and as such, not visible on the plain chest X-ray although there may be evidence of endobronchial obstruction. CTs of the thorax can be useful to define the endobronchial lesion. Endobronchial appearance can be confused with bronchogenic carcinoma and consideration should be given when endobronchial biopsies show inflammatory material only. Even in the absence of a typical history of aspiration or predisposing factors, a high index of suspicion should be considered for recurrent pulmonary infection.
